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(54) A device tor transmittins rotational power 

(57) A device for transmitting a rotational power 
from an automobile engine to a compreeeor (4) for use 
In an automobile air concfitloning system is provided. 
The device includee a puOey (1). which Is supported on 
a housing (S) of the compressor (4) for rotation, for 
receiving a rotattonai power Imn the automobile 
engine, and a hub (7) connected to the drive shaft (6). 
At least one elastic member (IS) which defines outer 
and inner peripheral surbces is provided. A f orst holder 
member (12) Is provided along the outer periphery of 
the hub (10) for holding itie elastic member (15). A sec- 
ond holder member (13) which is connected to the pul- 
ley (1) is provided for holding the elastic member (15). 
The first and second holder members (12,13) radially 
cooperate with each other Id drcumferentialiy hold the 
ela^c member (15) during normal operation to transmit 
the rotation. The first and second holder members 
(1 2, 1 3) are disconnected by deformatfon of the at least 
one elastic member (15) when a relative rotation 
between the pulley (1) and drive shaft (6) occurs. The 
connecting member (15) and the first holder member 
(12) define a relief clearance (12c) therebetween for 
toDtating the deformation of the at least one connect- 
ing member (15). 
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Description 

Cross-reference to Related Application 

Reference is made to oxnmonly assigned (^end- s 
ing Application No. 08/527,821, entitled "A DEVICE 
FOR TRANSMITTINQ ROTAnONAL POWER", filed on 
September 13, 1995. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to a device tor transmitting 
rotational power from a rotational power source such as 
an automobile engine to a rotational driven device euch 
as a refrigerant compressor for an air conditioner. The 
device can rotationally separate the driven device from 
the rotational power source when the torque transmitted 
exceeds a predetermined value, that is, the device func- 
tions as a torque limiter. 

2. Desaiption of the Related Art 

Japanese Examined Utility Model Publication 
(l^koku) No. 6-141104 describes a rotational power 
transmission device which has a torque limiting func- 
tion. TTie device compnses a drive member whidi is 
connected to the crank shaft of an automobile engine 
through a belt a driven member which is connected to 
a shaft of a compressor, and a connecting mechanism 
between the drive and driven members, which mecha- 
nism Is provided with levers of rigid material and a 
spring which Is made of a metallic material, In tiie form 
of a ring, which engages ttie levers. The drive member 
is rotationally connected to the driven member by the 
engagement between ttie levers and the spring. 

When the drive shaft of ttie compressor is locked, 
by a failure such as seizing in the compressor and the 
torque on the connecting mechanism exceeds a prede- 
termined level, the drive levers apply a force on the 
spring to deform the spring. TTie defbmiation of the 
spring disconnects the engagement between ttie levers 
and the spring. 

The prior art rotational power transmission device, 
however, cannot absorb a fluctuation in the torque 
applied to the device since a metaDic spring is used to 
ronnect the drive member to the driven member. There- 
fore, in Older to absorb a fluctuation in torque, an addi- 
tional device must be provided, which increases the 
production cost 

Furttier, in an automolde, a driven device, such as 
a compressor is generally driven by a rotational power 
transmitted from a oank pulley of the automobile 
engine ttvough a belt Therefore, In order to proted ttie 
belt from damage, it is desired a relatively tow shut off 
torque, for example, 60 Nm. at whidi ttie rotational 
pcMver transmitting device disconnects or disengages. 



SUMI\MRYOFTHE INVENTION 

The invention is directed to solve the above men- 
tioned prior art problems, and the objective of the irrven- 
tion is to provid e a rotational power transmission device 
witti a torque limiting function which can absorb a fluctu- 
ation In torque to be transmitted. 

Rjrther, the objective of tiie invention is to provide a 
rotational power transmission device with a relatively 
low level shut off torque, which can be used to transmit 
a rotational power from an automobile engine to an 
driven device, such as a compressor for compressing a 
refrigerant in an automobile air conditioning system, 
tiirough a belt 

Further, ttie objective of the invention is to improve 
a rotational power transmission device which can func- 
tion to absorb the fluctuation in torque transmitted and 
to shut off the transmission of a rotational power when 
Uie torque on the rotational power transmission devtee 
exceeds a predetermined value, that is an actuation 
torque, In which an improvement is made to allow set- 
ting of tiie resonance frequency of the rotational trans- 
mteion device suitably for a device to which the 
rotational power transmission device is applied while 
tiie actuation torque is Icept to a constant value. 

According to the invention a device for transmitHng 
a rotational power from an automobile engine to a com- 
pressor for use in an automobile air conditioning system 
is provided. The compressor includes a housing and a 
drive shaft which extends along ttie axis of ttie housing. 
TTie drive shaft is supported by a bearing on ttie hous- 
ing for rotation about ttie axis of the housing. The device 
tor transmitting a rotational power comprises a puDey, 
which is supported by a bearing on the housing tor rota- 
tion about the axis of the housing, for receiving a rota- 
tional pcNver from ttie automobile engine through a V- 
belt extending between tiie pulley and ttie automobile 
engine, a hub connected to the drive shaft, and means 
for rotationally connecting the puDey and hub. 

The connecting means comprises at least one elas- 
tic member witti defined outer and inner peripheral sur- 
faces. A first holder member is provided along the outer 
periphery of the hub for holding ttie at least one elastic 
member at tiie radially outer periphery of ttie at least 
one elastic menfoer. A second holder member which is 
oonnected to tiie pulley Is provided for holding tiie at 
least one elastic memk^ at ttie radiaOy inner periphery 
of the at least one elastic merrfoer. 

The first and second holder members radially coop- 
erate witti each other to drcumferentially hold ttie at 
least one el^'c member during normal operation to 
transmit the rotation. The first and second holder mem- 
bers are disoonnected by ttie deformation of tiie at least 
one elastic member when a relative rotation between 
tiie puOey and drive shaft occurs. TTie at least one con- 
necting member and ttie first holder member defines a 
reflef dearance therebetween for faciiftating the defor- 
mation of the at least one oonnec^ng merrfoer when a 
rebtive rotation between ttie pulley and drive ehaft 
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occurs 

Accorxfing to one feature of Ihe Invention, the first 
hoUer ment^er defines a periptieral surface which is 
substantially complementary to the outer peripheral sur- 
face of the elastic member. The second holder member 
defines a peripheral surfiace which is substantially com- 
plementary to the inner peripheral surface of the elastic 
member. The first and second holder members radially 
cooperate with each other to circumferentially hold Ihe 
at least one elastic member during nonrml operation to 
transmit the rotation. 

According to another feature of the Invention, at 
least one of the first and second holder members 
defines a peripheral surface with a plurality of outwardly 
convex and concave portions alternatively ananged 
along at least one of the outer and the inner periphery 

According to another feature of the invention, the at 
least one elastic member is substantially made into a 
ring shape, and includes a base portion substantially In 
the form of a ring, and a peripheral surface with a plural- 
ity of outwardly convex and concave portions alterna- 
tively arranged along at least one of the outer and the 
inner periphery sut)stantiaiiy to complement to Ihe 
peripheral configuration of at least one of the fbst and 
second holder members. The outwardly convex por- 
tions have an axial length longer tiian that of the base 
portion, shorter ttian that of the base portion, or equal to 
that of the base portion. Selecting the axial length of the 
outwardly convex portions relative to tiiat of the base 
portion allows the rotational power transmission device 
to peribrm the desired torque limlter and vibration 
absoiption functicns. 

DESCRIPTION OF THE DRAWINGS 

TTiese and other objects and advantages and fur- 
ther description will now be discussed in connection 
with the drawings In which: 

Figure 1 is a partial section, along line t - 1 in Rgure 
2, of the device for transmitting rotational power 
according to an embodiment of the invention in 
which the device is mounted to a drive shaft of a 
compressor for use in an automobile air condition- 
ing system; 

Rgure 2 is a partial front view of ttie device of Rg- 
ure 1 in which the elastic connection member is 
indicated by obOque lines to indicate dearly; 
Figure 3A Is a Unont view of the second holder mem- 
ber according to the entoliment of Rgure 1; 
Rgure 3B is a side end view of tiie second holder 
member along line III - III in Rgure 3A; 
Rgure 4 Is a front view of the elastic meni>er 
according to the embodiment of Rgure 1 ; 
Figure 5 illustrates a system diagram of devices on 
an automobOe engine to which the device of the 
invention is appfl ad; 

Rgure 6 fliustrates the characteri^ics of the toque 
fluctuation absoiption acoonSng to the invention; 



Rgure 7A is a partial front view of the elastic con- 
nection member accoiding to an embodiment of the 
invention; 

Rgure 7B te a side end view of the elastic connec- 
5 tion member shown in Figure 7A along VII - Vil; 

Rgure 8 is an illustration similar to Rgure 6 for 
explaining the change In characteristics according 
to the configurations of the elastic connection mOT- 
ber; 

10 Rgure 9A Is a partial front view dmOar to F^ure7A 
according to another emtxxSment of the invention; 
Rgure 9B Is a side end view of the elastic connec- 
tion member diown in Rgure 9A along IX - IX; 
Rgure 1 0A is a partial front view similar to Rgure 

16 7A according to anotiier embodiment of the inven- 
tion; 

Rgure 1 0B is a side end view of the elastic connec- 
tion member shown in Rgure 10A along X - X; 
Rgure 11 A is a front view of Hie second holder 
20 member according to anottier embodiment, in 
which four elastic connection members substan- 
tially In Ihe form of a sector are Indicated by oblique 
lines; 

Rgure 1 1 B is a side end view of the second holder 
2s member with the connection members along line XI 
-XI in Rgure 11 A; 

Rgure 12A is a front view of flie second holder 
member of Rgures 1 1 A and 1 1 B; 
Rgure 12B is side end view of tiie second holder 
30 member along line XII • XII in Rgure 1 2A; 

Rgure 13 Is a front view similar to Figure 2 of flie 
embodiment of Figures 11 A - 12B; and 
Rgure 14 Is a partial section similar to Rgure 1 
along line XIV - XIV in Rgure 13. 

35 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

WiUi ref^nce to Rguree 1 and 2, a rotational 

40 power transmission device aca>fding to the first embod- 
iment of the invention comprises a pulley 1 for receiving 
a rotational driving power from an automobile engine 
(not shown) as a rotational power source. The pulley 1 
includes a rim 1a with a plurality of V-shaped grooves 

4B adapted to engage V-^iaped beHs 21 (Rgure S), and Is 
operationally connected to a crank shaft (Rgure S) of 
the automobile engine through V<ehaped bells 21 . 

Rgure 5 fliustrates an example of adrlve system for 
devices on the automobile engine. The system includes 

BO a crank pufl ey 20 whi<^ is connected t o 1h e oank shaft 
of the automot)9e engine. The belts 21 extend from the 
crank pulley 20 via water pump pulley 22 of a water 
pump In a cooling system of the automot>ile engine, an 
alternator pulley 23 of an alternator for tiiarging a bat- 

55 tery. a hydraulic pump pulley 24 of a hydrauOc pump for 
a power steering system, and ttie pulley 1 . Tension pul- 
leys or idle puOey 25, 26 and 27 are provided tor apply- 
ing a tension to the belt 2 1 . 

Ftefening to Rgures 1 and 2 again, ttie pulley 1 is 
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connected to Q rotor 2 by an appropristte connecting 
method such as welding. The rotor 2 is mounted on a 
cylindrical support 5a. which outwardly extends from a 
front housi ng 5 of a compressor 4 as a driven device, by 
a bearing 3 for rotation. TTie oompr^scr 4 Is of a varia- 
ble displacement type for use in an automobile air con- 
ditioning system (not shown). TTie connpressor 4 
comprises a front housing 5a and a rear housing (not 
shown) connected to ea^ other tofdnn a cylinder block 
including a plurality of paraDel cylinder bores disposed 
about the axis. A drive shaft 6 extends through the cyl- 
inder block along the axis. Connected to the drive shaft 
6 through a swash plate (not shown) are reciprocating 
pistons (not shown) to be provided within the cylinder 
bores. Changing the angle of the swash plate dianges 
the displacement of the compressor 4 within a range of 
0 - 100% continuously. Using a variable displacement 
type compressor avoids the necessity of an electro- 
magnetic clutch for an on/off operation of the compres- 
sor. A detailed description regarding the compressor 4 
and the automobile air conditioning system is disclosed 
In the copending application Na 08^7,^1, which is 
incorporated herein by reference, thus no further 
description Is made to avoid redundancy. 

The rotational power transmission device further 
comprises a first hub 7, an end plate 9 and a bolt 8 
threadly connected to the end of the drive shaft 6. In 
part cular, the ftrst hub 7 is connected to the drive shaft 
6 through a spline connection (not shown) provided on 
the outer surliace of the drive shaft 6 and the inner sur- 
Ikce of the first hub 7 Id prevent the relative rotation 
therebetween. 

Connected to the first hub 7 by rivets 11 isasecond 
hub 10 which Is fr]rmed into a ring plate with a cylindrical 
wall 12 extending along the outer periphery of the sec- 
ond hiib 10. The CylMrical wall 12 provides a first 
holder member. The wall 12 includes a plurality of out- 
wardly convex and concave portions 12a and 12b alter- 
nately arranged along the periphery of the second hub 
10. The convex and concave portions 12a and 12b pro- 
vide an engagement force In the peripheral direction as 
described hereinafter. 

A holder member 13, which provides a second 
holder member, substantially in the forni of a ring, is 
provided to hold an elastic connection mmtoer 15 by 
cooperation with the cylindrical wall 12 of the second 
hub 1 0. The holder member 13, as shown in Rgures 3A 
and 3B. also includes a plurality of outwardly oonvex 
and concave portions 13a and 13b alternatively 
arranged along Ks periphery. The holder member 13 fur- 
ther includes damping portions 1 3c for axially clamping 
the elastic connedton member 15 by oooperaSon with 
the second hub 1 0, and flange portions 1 3d. The damp- 
ing portions 13c substantially have an L shape sedion 
which indudes axial and radial portions. The flange por- 
tions 13d also substantially have an L shape section 
with axial and radial portions. The axial portions d the 
flange portions 13d extend longer than those of the 
damping portions 13c. The flange portions 13d include 



through holes 13e into which rivets 14 are fitted to 
mount the hdder member 13 to the pulley 1 . 

The connection member IS is sui)slantiaUy formed 
into a ring, which indudes a plurality of outwarrlly con- 

5 vex and concave portions 15a and 15b alternatively 
ananged along its periphery. The connection member 
15 Is prefarably made of an elasHc material, which can 
transfer a torque and absort) a variation in the torque, 
within a temperature range Ibr use an automobile (for 

10 example, -30 to 120 Celsius degrees), such as a ni)ber 
material, preferably. d>lorinated tuityt rubber, acryloni- 
trOe-butadien rubber or ethylene-propylene mbber. In 
Figure 2, the connection member 15 is incficated by 
oblique lines. 

75 During assembly, the connection member 15 is 
damped between the damping portions 13c or the 
hdder member 13 and the second hub 10 so that the 
outwardly convex and concave portions of the connec- 
tion memt>er 1 5 are mated to ttioee of the waD 12 of the 

20 second hub 1 0 and of the holder member 1 3. The radial 
portions of the clamping portions 13c prevent the con- 
nection member 15 from moving In the axial diredion. 
The difference, in the axial length, between the flange 
portions 13d and the damping portions 13c of tiie 

25 hdder member 1 3 allows the connection member 1 5 to 
be axially separate from the outer end face of tiie pulley 
1, which reduces the contamination on the connedion 
member 15 due to dl from tiie compressor 4. 

The thickness of tiie oonnection member 15 Is 

30 siightiy larger ttian the distance between the second 
hub 10 and the clamping portions 13c of the holder 
member 13. Thus, the connection member 15 is 
pressed flierebatween. when assembled, to ensure the 
engagement with the second hub 10 and the holder 

35 member 13 through tiie oonvex and concave portions. 
The positive engagement operatively connects the 
hdder member 13 to the second hub 10. Thus, the rota- 
tion is transmitted from the pulley 1 to the drive shaft 6 
of the compressor 4 Uvough the hoUer member 13, the 

40 connection member 15, tiie second hub 10 and the first 
hub 7. 

Ihe connection member 15 furttier indudes a plu- 
r€dity of outwardly concave recesses 15c on the out- 
wardly convex portions ISa, for aiding the deformation 

45 of the connedion member 15. The cylindrical waD 12 
and the recesses 15c define reOevIng dearances 12c, 
whidi fadCtate the deformation of the connection mem- 
ber 15. The dearances 12c also functions to relieve the 
detomiation d tiie connection member 15 during 

50 assembling by permitting a portion of the oonnection 
member 15 to enter the dearanc^ so tiiat the dimen- 
sional tolerance of the parts is compensated for to 
ensure the predetermined shut off torque. Seleding tfie 
size and configuration allows a designer to set a shut off 

5S torque at which the connection member 15 detonns to 
disconned the rotational power transmission from the 
hdder menfoer 13 to the second hub 10. 

The operational function of the embodiment wDI be 
described. 
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TTie rotation of the crank pulley 20 (Figure 5) of the 
automobile engine Is transmitted to the pulle/ 1 through 
the belt 21 (Rgure 5). The second hub 10 Is rotated 
through the positive engagement between the connec- 
tion mennber 15 and the holder member 13. and the 
connecUon member 15 and the wall 12 of the second 
hub 10. TTius, the drive shaft 6 of the compressor 4 Is 
rotated by the rotating pulley 1 through the holder mem- 
ber 1 3, the connection member 1 5 and the wail 1 0 of the 
second hub 10. 

During ihe normal operation of the o on p iesso r 4. a 
torque. In general 20 Nm. about the drive shaft 6 Is 
applied to the connection member 15. The elastic con- 
nection member 15 can absorb a fluctuation In the 
torque With reference to Figure 6, titown is an illustia- 
tion of the effect of the absorption of the torque fluctua- 
tion tiy the elastic connection member 15 In comparison 
with the prior art in which metallic springs are used to 
connect a pulley and a drive shaft of a compressor. In 
Rgure 6, the horizontal line is the rotation of the com- 
pressor 4. and the vertical line Is the half amplitude of a 
fluctuation in the torque on the drive shaft 6 of the oonrh 
pressor 4. The torque fluctuation, when the elastic con- 
nection member 15 is used, Is shown by curve I as a 
solid fine, while the torque fluctuation in the prior art is 
shown by curve II as a broken line. As shown in Figure 
6, the peak of the torque f luctuatton is shifted to the 
lower rotation, and the value of the fluctuation is 
reduced by the invention, which results in the reduction 
of the vibration of the compressor. 

When the drive shaft 6 Is lodod due to the failure In 
the compressor 4 such as seizing, the elastic connec- 
tion member 15 deforms to disconnect the posftiva 
engagement by the convex and concave portions of the 
connection member 13. of the holder member 15 and 
the wan 12 of the second hiib 10. At this time, the clear- 
ances 12c provides a large deformation of the connec- 
tion member 15 by allowing the deformed portion to 
enter therdn so that the deibmfiatton is facilitated. 

During the deformation and disconnectton of the 
connection member 15, the rotation of the pulley 1 does 
not stop, which results in the connection member 54 
engaging again. When the Ibilure Is slight and the drive 
shaft 6 is locked temporarily, the engaged connection 
member 1 5 can transmit the rotatton to 1h e drive shaft 6. 
Thus, the compressor 4 can operate again automati- 
caDy When a significant failure occurs in the compres- 
sor 4 and the drive shaft 6 is permanently locked, the 
wear and tear on the connection member 15 completely 
separates the drive shaft 6 from the pulley 1 . TTius. the 
failure on belts 21 or the other devices 22, 23 and 24 for 
the automobile engine is prevented. 

With ref^ence to Figures 7A and 10B, three 
embodiments of the invention regarding the configura- 
tion of the elastic connection meni)er 1 5 are iDustrated. 
in which the similar components are incGcated by the 
same reference numbers In Rgures 1 - 3. 

ITie connection memt>er 15 provides a torque iim- 
iter function as descrfoed above by its defomiation. In 



particular, the outwardly convex portions 15a which are 
at the front side of the con'esponding clearances 12c 
relative to the rotational direction are pressed to the oor- 
re^)onding concave portions 12b of the wall12 so that 
c the convex portions defonn to the reward direction to 
enter the con'esponding clearances 12c. At the ^une 
time, the outwardly convex portfons resist deformation 
due to the spring constant. Thus, the size and configu- 
ration of the outwardly convex portions 15a define the 
10 torque llmiter ItimAon under a spring constant Further, 
the volume of the clearances 12c whi^ m defined by 
the size and configuration of the outwardly convex por- 
tions 15a. also defines the degree of the deformation, 
which also defines the torque limiter function. On the 
15 other hand, a base portion 15e in the term of a ring, 
which is radially inside of a orde of the envelope, 
defined by connecting the bottoms of the outwardly con- 
cave portfons 15b, primarily functfons to absorb the fluc- 
tuation in the torque. 

According to the invention, selecting the axial 
lengths of the outwardly convex and base portions 15a 
and 15e. respectively, altows the rotational power trans- 
mission device to perform the desired torque limiter and 
vftjratlon absorption functtons. In the embodiment illus- 
trated in Figures 7A and 7B, the axial length LI of the 
outwardly convex portions 15a is shorter than the axial 
length L2 of the base portton 15e. In the embodiment 
illustrated in Figures 9A and 9B, the axial lengths LI 
and L2 are equal to each other while in the embodiment 
iDi^ated in Rgures 10A and 1 0B, the axial lengths LI 
of the outwardly convex portions 15a Is longer than the 
axial length L2 of the base portion I5e. 

Refenlng to Rgure 8. wtth the length LI being con- 
stant, the increase in the length L2 of the base portion 
15e increases the resonant rotational speed of the com- 
pressor 4 for the torque fluctuation since the greater the 
length L2, the greater the torsional spring constant of 
the base portion 15e while the shut off torque Is sub- 
stantially kept at a value On the other hand, is may be 
anticipated that ^nging the length LI, with the length 
L2 being constant, dianges the shut off torque at which 
the connection member 15 disengages from the holder 
member 13 and the wall 12 while the resonance rota- 
tional speed of the compressor 4 for the torque f luctua- 
Ifon is sut)stantially kept at a valua 

In the aforementioned emtxxJiments, the connec- 
tton member is mounted t>y damping it between the 
second hub 10. the wall 12 and the hokler manfoer 13. 
IHowever, the connection metvber can be mounted by 
adhesively securing to at least one of the wall 12 and 
the holder member 13. Descrbed below with reference 
to Figures 11 - 14 is another embodiment of the inven- 
tion, in which the connectfon memtier is adhesively 
seojred to the holder member. The conponents similar 
to those in the aforementfoned emixdiments are Indi- 
cated bjf the same reference numbers. 

The embodiment shown In Rgures 11-14 com- 
prises four connection members 15 which are made of 
an elastic materbi in the form of sectors, in stead of a 
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ring as in the aforementioned embodiment, and pro- 
vided at angular intervate atsout the axia Eadi of the 
sector connection members 15 includes a base portion 
1 5e, a pair of outwardly convex portions 1 5a and an out- 
wardly concave portion 15b provided therebetween. 5 
The number of tte outwardly convex and concave por- 
tions 15a and ISb, which are alternatively provided, can 
be advantageously selected. The outwardly convex and 
concave portions 1 5a and 1 5b cooperate with the con^e- 
spending convex and concave portions 12a and 12b as ra 
in the aforementioned embodiments. 

The sector connection members 15 further indude 
a flap portion 15d which is fbmned in one piece to the 
base portion 15e to cooperate wHh the end face of the 
holder member 13 for increasing the adhesion bond, is 
The is an adhesive agent is applied to the radially inner 
surface of the base portion 15e and to the hidden sur- 
face of the flap portion 15d. The outwardly convex por- 
tions 15e include slants 15f. Provided between the 
slants 15f and the inner surface of the wall 1 2 are relief 20 
clearances 12c which tadfltate the detbrmation of the 
sector connection meni}ers 15. in particular, the defor- 
mation of the convex portions 15a 

When the connection merrters 15 are adhesively 
secured to the holder member 1 3, the radially inner sur- es 
bcBS of the connection menfcers and the radially outer 
surface d the holder member 1 3 can be provide a plane 
configuration (not shown) instead of the outwardly con- 
vex and concave configuration since they are adhe- 
sively secured to each other. In this case, the pull^ 1 30 
and the drive shaft 6 of the compressor 4 are opera- 
tively disconnectably connected by only the positive 
engagement between the radially convex and concave 
configuration between the elastic connecting members 
15 and the wall12 of the second hub 10. ss 

Further, the connection members 1 5 can t)e adhe* 
sively secured to the wall 1 2 instead of the holder mem- 
ber 13. In this case, the radially outer surfaces or the 
connection members and the radially inner surliace of 
the wall12 can be provide a plane configuration (not 40 
shown) instead of the outwardly convex and concave 
configuration since they are adhesively secured to each 
other. 

In the aforementioned emtxxliments shown in Rg- 
ures 1 -14. the holder member 13 is connected to the 45 
pulley 1 to engage the connection member(s) 15 at the 
radially inner periphery of the connection member(s) 
15. andthewaD 12 of the second hii) 10 is connected 
to the first hub 9 so that the wall 12engagethe connec- 
tion menrd9er(s) IS at the radially outer periphery of the so 
connection member(6) IS. However, the waD 12 and the 
holder member 13 can be provided vice versa, that is* 
the waD 12 and the holder member 13 can be provided 
to engage the connection member(8) 15 at the radially 
outer and inner periphery of the oonnedion memt}er(s) £s 
15. respectively. 

It wiD also be understood by those skDIed in the art 
that the forgoing description Is a preferred embodiment 
of the disclosed device and ttai various changes and 



mocflications may be mde without departing from the 
spirit and scope of the invention. 

Cblms 

1. A device for transmitting a rotational power from an 
automobile engine to a compressor for use In an 
automobile air condittoning system, the compressor 
including a housing and a drive shaft extending 
along the axis of the houdng, the drive shaft being 
supported by a bearing on the housing for rotation 
about the axis of the housing, the device for trans- 
mitting a rotational power comprising: 

a pulley supported by a bearing on the housing 
fbr rotation about the axis of the housing, for 
receiving a rotational power Itrom the automo- 
bile engine through a V-belt extending between 
the pulley and the automobfle engine; 
a hub connected to the drive shaft; 
means for rotationaOy connecting the pulley 
and hub, the oonnecting means comprising: 

at least one elastic member with defined 
outer and inner peripheral surfaces; 
a first holder member, defined atong the 
outer periphery of the hub, for holding the 
at least one elastic member at the radially 
outer periphery of the at least one elastic 
member; and 

a second holder member, connected to the 
pullQy, for holding the at least one elastic 
member at the radially inner periphery of 
the at least one elastic member; 
the first and second holder merrUsers radi- 
ally oooperating wHh each other to drcum- 
ferentially hold the at least one elastic 
memt)er during normal operation to trans- 
mit the rotatioa and being disconnected by 
the deformation of the at least one elastic 
member when a relative rotation between 
the puD^ and drive shaft occurs; and 
the at least one oonnecting mentser and 
the first holder member defining a relief 
clearance therebetween for facilitating the 
deformation of the at least one connecting 
member. 

2. A device for transmitting rotafiorod power according 
to daim 1 1n which the at least one elastic memt>er 
is n^e of an elastic material able to deform and to 
be released from at least one of the first and second 
holder members when a relative rotatfon between 
the puOey and drive shaft occurs. 

3. A device for transmitting a rotational power accord- 
ing to daim 2 In which the first holder member 
defines a peripheral suriiace, the peripheral suriiace 
of the first holder being substantally oomplemen- 
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tary to the outer periphemi surface of the elastic 
memt)er;and 

the second holder ment)8r defines a periph- 
eral surface, the peripheral eurface of the second 
holder being sut^stantlally oonplementary to the 
inner peripheral suiface of the elastic member; 

the first and second holder members radially 
cooperating with eadi other to drcumferentially 
hold the at least one elastic member during nonr^ 
operation to transmit the rotation, and being disoon- 
nected by the deformation of the at least one elastic 
member when a reiaHve rotation between the pufley 
and drive shaft occurs. 

4. A device for transmitting a rotational power accord- 
ing to daim 3 In whldi at least one of the first and 
second holder menrt}ers defines a peripheral sur- 
face with a plurality of outwardly convex and con- 
cave portions alternatively an'anged along at least 
one of the outer and the inner periphery. 

5. A device for transmitting a rotational power accord- 
ing to daim 1 in which at least one of the first and 
second holder members defines a peripheral sur- 
face with a plurality of outwardly o>nvex and con- 
cave portions alternatively arranged along at least 
one of the outer and the inner periphery. 

6. A device lor transmitting a rotational power accord- 
ing to daim 4 in which the at least one elastic mem- 
ber b substantially made into a ring shapa 

7. A device for transmitting a rotational power accord- 
ing to claim 6 in which the at lea^ one elastic mem- 
ber indudes a base portion substantially in the form 
of a ring, and defines a peripheral surface with a 
plurality of outwardly convex and concave portions 
alternatively arranged along at least one of the 
outer and the inner periphery being substantially to 
complement to the peripheral configuration of at 
least one of the first and second holder meni)ers, 
the outwanjiy convex portions having an axal 
length longer than that of the base portion. 

8. A device for transmitting a rotational power accord- 
ing to daim 6 in which the at least one elastic mem- 
ber indudes a base portion substantially in the form 
of a ring, and defines a peripheral surface with a 
plurality of outwardly convex and concave portions 
altemalively ananged atong at least one of the 
outer and the inner periphery being sul3Stantally 
complementary to the peripheral configuration of at 
least one of ttie first and second holder mentes, 
the outwardly convex portions having an axal 
length shorter than that of the base portion. 

9. A dorfce for transmitting a rotational power accord- 
ing to daim 6 in which the at least one elastic mem- 
ber indudes a base portion substant^ly in the form 



of a ring, and defines a peripheral surface with a 
plurality of outwardly a>nvex and concave portions 
alternatively arranged along at least one of the 
outer and the inner periphery being substantially 
s oomplementary to the peripheral configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axtal 
length substantially equal to that of the base por- 
tion. 

10 

ia A device for transmitting a rotational power accord- 
ing to daim 4 in which the at least one elastic mem- 
ber comprises sector members provided between 
the first and second holder members at angular 
75 intervals about the axis of the housing. 

11. A device for transmitting a rotational power accord- 
ing to daim 10 in whidi the at least one elastic 
member Includes a base portion substantially In the 

20 form of a ring, and defines a peripheral surface with 
a plurality of outwardly convex and concave por- 
tions altematively arranged afong at least one of the 
outer and the inner periphery being substantiaDy 
oomplementary to the peripheral configuration of at 

2S least one of the first and second holder members, 
the outwardly convex portions having an axial 
length longer than that of the base portion. 

12. A device for transmitting a rotational power accord- 
so ing to daim 10 in which the at least one elastic 

member Includes a base portion sutsstantially In the 
fbmi of a ring, and defines a peripheral surface with 
a plurality of outwardly convex and concave por- 
tions altematively arranged along at least one of the 
ss outer and the inner periphery being substantially 
oomplementary to the peripheiBl configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axial 
length shorter than that of the base portion. 

40 

13. Adeviceforlransmittlng a rotational power accord- 
ing to daim 10 in which the at least one elastic 
member Indudes a base portion substantially In the 
form of a ring, and defines a peripheral surface with 

4S a plurality of outwardly convex and concave por- 
tions altematively arranged along at least one of the 
outer and the inner periphery being substantially 
oonplementary to the peripheral configuration of at 
lea;^ one of the f ir^ and sea)nd holder members, 

BO the outwardly convex portions having an axial 
length substantially equal to that of the base por- 
tion. 
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Fig. 13 
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